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the food chain, e.g., at processing plants and in distribution channels. No
dramatic decrease in the incidence of foodborne disease can be expected
until those who prepare and handle foods in homes and food service
establishments become knowledgeable in the principles of proper food
handling and apply these principles.

Factors contributing to foodborne disease outbreaks are summarized in
Table 10-2. The ultimate consumer of food must, in most cases, "further
process" the products of the food industry, such processing being done
in a kitchen of a home or a food service establishment. The factors listed
in Table 10-2 include processing errors most frequently made at these
points.

The HACCP approach is applicable to the control of microbiological
hazards in food service establishments just as it is at previous links in the
food chain. The use of the HACCP system in food service establishments
has been studied extensively by Bryan (1982) (Table 10-3). The hazards,
critical control points, and monitoring procedures applicable to food ser-
vice establishments have been set forth in considerable detail. An extensive
bibliography relating to the use of HACCP in controlling microbiological
hazards in a number of specific foods prepared in food service establish-
ments is also given. No attempt will be made to summarize these studies.

TABLE 10-2   Factors Contributing to Outbreaks of
Foodborne Disease, United States, 1961 to 1976

Factors                                                                              Percentages0

Improper cooling                                                                      46

Lapse of a day or more between preparing and serving               21

Colonized persons touching cooked foods                                   20

Inadequate thermal processing, canning, or cooking                    16

Improper hot storage                                                                 16

Inadequate reheating                                                                  12

Contaminated raw food                                                              11

Cross-contamination                                                                    7

Improper cleaning of equipment                                                  7

Obtaining foods from unsafe sources                                            5

Use of leftovers                                                                          4

NOTE: Other factors were faulty fermentations, toxic species of plants
or mushrooms mistaken for edible varieties, poor dry storage practices,
storing high-acid foods in toxic containers, incidental additives, and in-
tentional additives (for example, MSG).

QPercentages exceed 100 because foodborne diseases have multiple caus-
ation: foods must become contaminated, contaminants may survive pro-
cesses, and frequently bacterial pathogens multiply to reach large numbers
or to produce toxins.

SOURCE: Bryan, 1978.